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SPECIFICATION 

[NAME OF THE INVENTION] 
Display device 

[CLAIMS] 

[Claim l] A display device comprising first and second substrates separated 
predetermined distance fi:om each other with a spacer, 
electrodes are placed on each opposing face, 

wherein groove parts are placed on said spacer and conductive adhesive is 
filled into said groove parts. 

[DETAILED DESCRIPTION OF THE INVENTION] 
The present invention is related to bonding structure of a display device. 
Display devices such as a discharge display device, a fluorescent display 
device and a liquid crystal display device are genersdly categorized into two 
types, namely a type in which display cathodes and anodes are arranged on a 
single plane to oppose each other two-dimensionaUy, a type in which display 
cathodes and anodes are arranged on opposing faces of opposed substrates to 
oppose each other three- dimension ally. Fig.l is an abridged lock diagram to 
show one example of the discharge display device, which belongs to the latter 
type, according to Kokai No. S48-60869. In Fig.l, A display cathode having a 
predetermined pattern is arranged on a surface of a lower substrate 3 which 
opposes to an upper substrate 2 being held by a spacer p to keep 
predetermined distance. The display cathode 4 is connected to a terminal 
disposed with its end through lead 6. Anode 7 opposed to said display 
cathode 4 is arranged with terminal 8 on an inner surface of said upper 
substrate 2. Discharge gas such as Ne gas is filled and sealed in a space 
formed with opposing parts of upper substrate 2 and lower substrate 3, and 
when voltage is applied to electrodes, predetermined display according to a 
pattern of display cathode 4 to which voltage is appHed is obtained. 
However, in a display device in a prior art having such structure, a method of 



inserting a metal contact finger having elasticity is used for connecting 
contact plug board 5 and anode terminal 8 to an external circuit which is not 
shown in the drawing. In this method, as a contact finger does not have 
enough mechanical strength, there are defects such as difficulty of insertion 
or electrical contact fault caused by deformation of the inserted finger. Then, 
in order to eliminate those defects, as shown in Fig.2, cathode terminal 8 and 
contact plug board 5 are extended to opposite directions and 2 connector 
sockets are connected to them to connect with an external circuit electrically. 
However, in this method, reliabihty of the connected part is rather increased, 
but the connector socket costs high and occupies large space, therefore it is 
counter trend against recent miniaturization of display devices. 
In order to improve such defects, in the present invention, a groove part is 
placed at an end part of the spacer and conductive adhesive is filled into the 
groove. Hereinafter the present invention is explained in detail with 
embodiments. 

Fig.3 and Fig.4 are simplified structural views to show one embodiment of 
display device according to the present invention. In these figures, display 
cathode 32 and cathode terminal 33 connected to cathode 32 are formed on a 
surface of the lower substrate 31 which is an insulation substrate, and 
further more, an anode connection pad 34, which is explained later, formed 
on a position corresponding to the groove part of the spacer and anode 
terminal 35 connected to the anode pad 34 are formed on the surface of lower 
substrate31. They are formed from silver paste or Mo paste, for example, 
with printing or baking. The surface of said lower substrate 31 is coated with 
insulation layer 36 except for parts of display cathode 32, connection pad 34, 
and terminals 33, 35. A transparent conductive film anode 38 opposed to a 
display cathode 32 and a terminal 39 thereof are formed on the inner surface 
of the upper substrate 37 which is a transparent substrate. A spacer 41 
forming a discharge space 40 by separating upper substrate 37 from lower 
substrate 31 is made of glass, mica or ceramic and one end thereof has 
comb-shape including a groove 42 corresponding to said connection pad 34 or 
terminal 39. A shape of the comb shape can be one of a trapezoid shown in 
Fig.5(a), a rectangle shown in Fig.5(b), or a semicircle shown in Fig.5(c), and 
one of other shapes also can be applied. The lower substrate 31, spacer 41 
and upper substrate 37 are assembled together and sealed peripheral part 
with low melting glass air tightly, then inside gas is replaced with charge gas 



such as Ne gas. On the other hand, in a state that the lower substrate 21, 
spacer 41 and upper substrate 37 are unified, anode terminal 39 and 
connection pad 34 are surrounded by grooves 42 of the spacer 41 having a 
comb-shape, therefore, if conductive adhesive 44 having appropriate 
viscosity is injected into the groove 42 and dried, anode terminal 39 and 
connection pad 34 are electrically connected with the adhesive 44. Silver 
paste, solder or silver solder is used as the conductive adhesive. Then, the 
electrical connection with an external circviit is allowed with only connecting 
one connector socket to terminal 33, 35 arranged on the same plane of anode 
38 and cathode 32, 

Fig.6 and Fig. 7 are simplified structural drawings to show another 
embodiment of display device according to the present invention. In Fig.6 
and 7, parts identical with those in Fig.3 are indicated with the same 
indication numbers. In this embodiment, an anode terminal 35 shown in 
Fig.3 is not formed, and lead 71 is pulled out as shown in Fig.7. That is, after 
unifying and sealing, conductive adhesive 44 and a connection lead 71 pulled 
out from an external circuit are inserted into a groove constitutes tooth of 
comb at an end of spacer 41, then dried and baked. In this method, lead 71 is 
connected to anode terminal 39 and cathode terminal with conductive 
adhesive 44 injected into the groove 42. Further more, as said adhesive 44 is 
injected into the groove 42 and separated from abutting adhesive by a 
convexity 61, there is no fear of short circuit among abutting teeth caused by 
flowing of the adhesive to unnecessary parts. 

Though the anode 38 is contacted with the upper substrate 37 in the 
embodiment, the present invention is not limited to that, it can certainly 
appUed to a mesh shape anode formed with etching metal or mask shape 
anode. 

Further more, though it is explained that a position of a groove 42 of the 
spacer 41 to be formed is in the outer direction of required space 40 formed 
with the upper substrate 37 and the lower substrate 31, the present 
invention is not limited to that, the connection pad 34 can be connected to 
the anode terminal 39 shown in Fig.3 and Fig.4 when the groove is formed in 
the inner direction. 

As mentioned above, as a display device according to the present invention 
has a structure that an end of the spacer separating the upper substrate and 
the lower substrate has a comb-shape and an electrode is connected to a 



connection pad or a lead with conductive adhesive injected into a groove of 
the comb-shape, the connection state becomes surer and as an electrode can 
be pulled out from the same plane, a device itself can be made smaller, and 
occurrence of conventional contact defects can be ehminated. 



BRIEF EXPLANATION OF DRAWINGS 

Fig.l and Fig.2 are partially broken perspective views to show one example 
of traditional display devices, and Fig.3 to Fig.7 are schematic diagrams to 
show one example of display devices according to the present invention. 

1, 41 • " • spacer 

2, 37 • • • upper substrate 

3, 31 • • • lower substrate 

4, 32 • • • display cathode 

5, 33, 35 • • • terminal 
6 • • • lead 

7, 38 • • • anode 

8, 39 • • • anode terminal 
3, 40 • • • discharge space 
34 ■ - * connection pad 
36 • • • insulation layer 

42 . . . groove part 

43 • • • low melting glass 

44 - ■ • conductive adhesive 
61 • • • convexity part 

71 • • • lead 
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